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ABS”I’RACT
NASA is using actuation devices for many space applications and tbcrc is an increasing need to cut
their cost as well as reduce their size,  mass, and  power consumption. Existing transducing

actuators, such as pic7)occramics,  arc inducing limited displacement levels. Potentially,
clcctroactivc  polymers (so-called HAP) can be formed as inexpensive, low-mass, low-power,
miniature muscle actuators that are superior to the widely used actuators. Under electrical
cxcit  ation, 1 ;APs contract and thus form a source for muscle actuators. 1 tfforts were made to develop
}lAP materials that provide large displacements. Two F,AP categories were developed that can
produce actuation strain of more than 10’XO.  ‘1’hcsc categories include: (a) ion-cxchangc platinum-
mcmbranc composite po] ymer; and (b) comb elect rodcd pol ymcr act uators.  A comparison bet wccn
I;Al’ and the widely used transducing actuators shows that while lagging in force delivering
capability, these materials are superior in mass, power consumption and displacement levels. This
is producing an enabling technology of a new class of devices. Several muscle eonfi gurat ions were
constructed to demonstrate the push and pull capabilities of I{ Al’ actuators. This technology
required also the development of a ncw test technique of measuring the di splaccmcnt  and the
material properties. An ultrasonic plate-wave based technique was developed to measure the
thickness and the elastic constants of HAPs. I’hc results of this study will be reported and
di scusscd.
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